Characterization of postischemic behavioral deficits in gerbils with and without hypothermic neuroprotection.
Five minutes of global ischemia in gerbil results in delayed hippocampal CA1 neuronal degeneration, which is accompanied by working memory impairments and hyperactivity in novel environments. In this study, postischemic activity was characterized in familiar and in novel environments to determine whether hyperactivity was due to impaired spatial habituation or another form of motor hyperactivity. This study also determined whether 6-h delayed hypothermia, which reduces CA1 neuronal injury, would attenuate functional impairments. Gerbils were subjected to 5 min of normothermic ischemia or sham operation 2 days following implantation of brain temperature probes. One of two ischemic groups was cooled (>48 h) starting at 6-h postischemia. Locomotor activity in a familiar cage was measured for 6 days while activity in three novel environments was intermittently measured on days 4, 5 and 6. Open field behavior and working memory in a T-maze were also assessed. Untreated ischemia caused marked hyperactivity in the familiar cage on day 1, which reverted to near-normal by day 2. Nonetheless, these gerbils showed hyperactivity during novel environment sessions on days 4-6. This maze behavior, which predicted hippocampal CA1 injury, was not due to different habituation rates nor baseline hyperactivity. Conversely, open field sessions on day 8 revealed ischemic habituation rate deficits. Ischemia also impaired working memory in the T-maze. Delayed hypothermia, which reduced neuronal loss in the CA1 sector to 12% from 81%, reduced all functional impairments. Ischemic gerbils quickly developed spontaneous locomotion hyperactivity that returned to near-normal after 1 day. This motor hyperactivity did not explain the elevated activity found with delayed testing in novel environments. Regardless, only the open field test on day 8 revealed a habituation-like deficit.